Inhibitory role of lentivirus-mediated aquaporin-4 gene silencing in the formation of glial scar in a rat model of traumatic brain injury.
Traumatic brain injury (TBI), an acute degenerative pathology of the central nervous system, is a leading cause of death and disability. As the glial scar is a mechanical barrier to nerve regeneration, inhibitory molecules in the forming scar and methods to overcome them have suggested molecular modification strategies to allow neuronal growth and functional regeneration. Herein, we aim to investigate the effects of aquaporin-4 (AQP4) gene silencing on the glial scar formation after TBI by establishing rat models. After modeling, TBI rats were transfected with AQP4 small hairpin RNA [shRNA] (AQP4 gene silencing by lentiviral vector-delivered shRNA) and empty vectors, respectively. Neurological functions of the rats were evaluated after TBI. The hematoxylin and eosin staining was conducted to observe histomorphological changes in rat brain tissues. The messenger RNA (mRNA) and protein expressions of glial fibrillary acidic protein (GFAP), vimentin, fibronectin, laminin, and AQP4 were measured by reverse transcription-quantitative polymerase chain reaction and Western blot analysis. The ratio of positive expression area was calculated, and the glial scar was observed by immunohistochemistry. At the 7th, 14th, and 28th days after TBI, TBI rats treated with AQP4 shRNA showed improved neurological function and lessened histomorphological changes. AQP4 gene silencing mediated by lentivirus decreased the mRNA and protein expressions of GFAP, vimentin, fibronectin, and laminin, the number of positive cells, the ratio of positive expression area, and the glial scar. Our study demonstrates that lentivirus-mediated AQP4 gene silencing could inhibit the formation of glial scar after TBI, which is beneficial to the recovery of neurological function.